may be defined as an event calling for immediate action; while an urgency " may be defined as an event calling for immediate attention. Thus an abdominal emergency is a condition calling for immediate or early operation which is necessary as a life-saving measure. The condition of the patient does not permit of any X-ray or other examinations or investigations and may even make it difficult to get a reliable history: hence the operation is often exploratory, so that the operator sometimes does not find the suspected lesion but has to search for some unsuspected and possibly rare cause, often under conditions of great stress and difficulty.
In an abdominal urgency though an operation may eventually be called for, it is not immediately indicated, and though the symptoms may be both acute and grave, there will be an interval for observation, examination, and investigation, which will usually allow an accurate diagnosis to be made.
The type of perforation to be discussed is that which will give rise to a true emergency as has been defined. There are many emergencies, but perforation of an abdominal viscus is generally characterized by a very sudden and acute onset, severe symptoms, collapse, and typical abdominal signs. " Unusual perforations" suggests that there are also usual ones. Perforations of gastric and duodenal ulcers, and of the appendix may be termed "usual." Nothing further will be said about the appendix, since even the most acute lesions with obstruction, gangrene and perforation are rarely, if ever, as acute as a typical perforation of a gastric ulcer, and their diagnosis and treatment is generally straightforward.
Though most perforations of gastric and duodenal ulcers are equally straightforward, unusual and puzzling examples of these usual perforations are not infrequent.
The following is a case of this description The patient, a woman aged about 45, was admitted as an abdominal emergency. For two days she had suffered from generalized abdominal pain; she had vomited several times and the bowels had not acted. The abdomen was enornmously distended; there was everywhere a tympanitic note on percussion, with no signs of fluid. The case was thought to be one of intestinal obstruction with general intestinal distension. The operation was performed by Mr. N. L. Eckhoff and it was thought that it would in all probability be necessary to tie a Paul's tube into the lowest of the distended coils. However, when the peritoneum was incised, there was a tremendous escape of gas, which was free in the peritoneal cavity, and the abdomen collapsed. The intestines were not distended, there was general peritonitis, though with very little fluid, and nothing abnormal could be found in the stomach, duodenum or appendix. The peritoneal cavity was drained but the patient died three days later. At the autopsy there was an ulcer in the deepest part of the duodenum, which had perforated, but the opening had been covered by lymph.
In another group of cases injury may be the actual exciting cause of the perforation and the resulting emergency may be regarded as rupture of an abdominal viscus. I once saw such an accident and was called upon to see and treat the man DEC.-SURG, 1 afterwards. He was pulling a heavily loaded hand-barrow down the slope from the south end of London Bridge. As he was in front of the barrow and thus unable to use his weight as a brake, he lost control and the barrow ran away with him. In a last vain effort to avoid disaster he turned round and tried to push, but was carried on and pinned against a post by the barrow handle-which struck him in the umbilical region. Shortly afterwards I was asked to see him in the hospital. He was in great pain and the upper abdomen was rigid and very tender. Having seen the accident, I felt sure that there was a ruptured viscus and decided to operate at once. To my surprise I found a typical perforated ulcer, surrounded by the usual indurated and cedematous area. There was no hbemorrhage or laceration and, beyond the perforation, no evidence of injury was found. The perforation was closed and the patient recovered. Afterwards, when questioned, he gave a characteristic history of long-standing attacks of severe indigestion and there can be no doubt that he had a chronic ulcer which was unsuspected and possibly on the point of perforating, the injury giving the final touch. Twenty years ago there was a discussion before this Section on rupture of the intestine, and I find that I described a similar case [1] .
I do not think that it is unusual for perforation of one of these chronic ulcers to be due to some sort of injury; not a severe injury such as those described but something much slighter, such as muscular action or an attack of coughing. For instance I remember a patient whose ulcer perforated as he was bending down to put on his boots.
We have now to consider certain ulcerations of the intestine which may perforate and cause an emergency strongly resembling perforation of a gastric ulcer.
Typhoid fever is now a comiparatively rare disease and I am informed that even in fever hospitals cases of perforation are very seldom seen. A perforation occurring in the course of a case that has been diagnosed and is under treatment does not concern us, as there will be little doubt about an emergency which develops in these circumstances. But there used to be cases, and I suppose theymay still very rarely occur, known as ambulatory typhoid, in which the symptoms were mild, often so mild that the patient continued to get about and even to work, and in which the first indication that anything was wrong was the sudden onset of all the signs and symptoms of an acute emergency. I have notes of two such cases, both over twenty years ago, and both very typical of this condition. One is of such interest that I will quote it in some detail.
The patient, a man, aged 46, was admitted under Dr. Hurst in 1912, on account of acute abdominal pain. His condition was very grave; indeed he was so ill that it was with the greatest difficulty that any history could be obtained. For two weeks previously he had suffered from abdominal pain, chiefly in the upper abdomen. The bowelshad acted regularly and there had been novomiting. For a considerable part of this timehehad been unable to work and had rested in bed, but he had not seen a doctor. Three days before admission the pain had become much more severe and he had vomited several times during the preceding night. On admission the pulse-rate was 120 ; the abdomen was distended and did not move on respiration: above the umbilicus it was rigid and tender; liver dullness was absent. There obviously was general peritonitis, and in view of thehistory of indigestion and the situation of the pain, tenderness, and rigidity, a diagnosis of perforated duodenal ulcer was made.
When the peritoneal cavity was opened pus and gas escaped and there was general peritonitis with matting and recent adhesions of the coils of intestine. Examination of the stomach and duodenum showed no sign of ulcer or perforationand the appendix was normal. The condition of the patient was so grave that no further search was possible. He died a few hours later. At the post-mortem examination numerous typhoid ulcers were found, chiefly in the ileum, one of whichhad perforated. Many of the ulcers were healing and hence one had to assume that the perforation had occurred during a relapse.
No one had suspected that this case mighthavebeen one of typhoid fever.
An important and not uncommon cause of an emergency is perforation of a, diverticulum. This may arise in diverticulosis of the colon, and is due to ulceration of a concretion through the thin wall of the diverticulum. The symptoms of such a perforation are acute and severe; the preceding symptoms are likely to be vague,. and hence the true diagnosis is likely to be missed, and the case regarded as one of appendicitis or perforated duodenal ulcer.
I was once asked to see a man aged 63 who was staying at a London hotel.
When I saw him he was so ill that it was difficult to get any history. However we managed to obtain a vague account of abdominal discomfort and "indigestion" extending over two or three years.
On the previous evening he had had an attack of such severe pain that he had no dinner and went to bed, the pain continued all night and he vomited several times; his bowels had acted normally on the previous day. In the early morning he called for assistance and a doctor was sent for who asked me to see him. The pulse-rate was then 120; the man was obviously in great pain, and the abdomen was rigid and tender. It was obvious that he had acute general peritonitis, but the cause of this was uncertain. It was thought to be either a perforated duodenal ulcer or appendicitis, probably the former. He was removed to a nursing home for operation. The abdomen was opened by a right paramedian incision and immediately the peritoneum was incised gas and foul-smelling pus escaped. Examination of stomach and duodenum failed to show any ulcer and the appendix was no more inflamed than the adjacent intestinal coils. On making a further search for the cause the pelvis was found to be a pool of pus through which at one spot bubbles of gas could be seen rising. With some difficulty the pelvic colon was brought into view and several diverticula containing concretions were seen and felt. At one spot a perforation was seen through which gas was escaping. This was closed by two layers of sutures, and the rather large wound was closed except at the lower end where a large tube provided pelvic drainage. The patient died three days later.
Though no faecal concretion wsas found, I do not think that there can be any doubt that the perforation in this case was caused by ulceration of a diverticulum.
A perforation may occur in a Meckel's diverticulum. Various causes have been recorded-a typhoid ulcer, tuberculous ulcer, and ulceration set up by a foreign body. But a point of great interest is that in this situation perforation of an ulcer of the type of an acute peptic ulcer is sometimes met with. Meckel's diverticulum usually contains mucous membrane of similar structure to that of normal small intestine. Occasionally, however, gastric mucous membrane, containing oxyntic cells, is present; in other cases pancreatic tissue has been found [2] , as was first described in this country by H. S. Clogg. The name "heterotopia" has been given to this very interesting condition of misplacement of normal tissues.
An interesting point is that perforation of a Meckel's diverticulum may occur in children. Perforations of any sort are very rare in children, a perforated gastric ulcer being almost unknown. Here is a case of a perforated peptic ulcer of a diverticulum in a boy aged 3i years. W. B., aged 3' years, was admitted on account of severe abdominal pain and vomiting. There was no history of previous abdominal trouble, but about a year previously he had had three attacks of pneumonia in rapid succession.
The present trouble had begun at 4.30 p.m. on the day before admission with a severe and sudden attack of pain in the umbilical region. The child was put to bed and a dose of liquid paraffin was given, but the pain increased, and two hours later he vomited. Since then the pain had been continuous with repeated voMiting.
On admission, temperature was 102, pulse-rate 148, and respirations 50. The child looked extremely ill and appeared to be in great pain. There was generalized abdominal pain, tenderness, and rigidity, but little or no distension. IRectal examination was negative. There was obviously general peritonitis, but the cause of this was uncertain. The very acute and sudden onset, quite as sudden as the perforation of a gastric ulcer in an adult, made it improbable that the-appendix was the cause. Before the operation I thought that it might be a case of streptococcal peritonitis. Immediate operation was indicated; there were no physical signs in the chest and the urine was normal. The abdomen was opened by a right paramedian incision, and when the peritoneum was:
incised pus escaped, but no free gas. The appendix, which was inflamed and cedematous, but not more so than the adjacent coils, was removed. It was opened, but was certainly not the cause of the peritonitis. The small intestine was investigated, and nine inches from. the ileocecal valve a Meckel's diverticulum, surrounded by thick lymph, and with one coil of bowel loosely adherent, was found. The diverticulum was about one inch and a half in length. About half an inch from its intestinal attachment there was a small perforation, arn eighth of an inch in diameter. It was not indurated, and from the outside no reaction in the margin of the opening could be made out. The diverticulum was not provided with a fibrous band, and was hanging freely in the peritoneal cavity. It certainly was not a case of " diverticulitis," and there was no strangulation or obstruction of the gut. Clamps were applied and the diverticulum was excised, the opening into the ileum being closed by two layers of sutures. When the interior of the diverticulum was inspected it was obvious that there were two kinds of mucous mnembrane: a proximal portion, occupying about half the total length, continuous with, and similar in appearance to, the mucous membrane of the bowel, and a distal portion, thicker and of firmer consistence. The perforation, which was not surrounded by any thickening or area of inflammatory reaction, was actually in the intestinal mucous membrane, but in contact with the thicker distal portion. It had the appearance and characters of a perforated peptic ulcer.
Cultures of the pus give a mixed growth of B. coli, Strept. brevis, and B. welchii. The diverticulum was examined histologically by Professor Nicholson, who reported that the proximal mucous membrane had the structure of intestinal mucous membrane, while the thicker distal portion had the structure of gastric mucous membrane.
The boy stood the operation well, but in the course of the next few days his condition became very grave, owing to pneumonia, with cyanosis and threatened cardiac failure. On the fourth day after the operatiorn the wound gaped, exposing small intestine in its depths.
As the condition did not permit of resuturing, the edges were drawn together by strapping, but nine days later a fecal fistula developed. Several attempts were made to close the fistula but without success, and as soon as the condition of the patient permitted it, the diseased coil was excised and an end-to-end anastomosis made. Though this was much less difficult than was anticipated, it was more than the boy's feeble condition would stand, and he died two days later.
In these cases of heterotopia gastric mucosa hnmorrhage from the bowel is not unusual, and the absence of this or other previous abdominal symptoms is noteworthy.
We are not, this evening, able to discuss the pathology of this very interesting subject, but I must take the opportunity of referring to a paper by Mr. Ha'rold Edwards [31 in which the pathological aspects are considered and a bibliography is given. Mr. Edwards records a case of perforation in a remarkable diverticulum of the small intestine which he regards as an instance of reduplication. Briefly the boy, who was 16 years old when the emergency occurred, had suffered from infancy from severe attacks of abdominal pain, vomiting and melena. He was admitted as an urgent case, after a very severe attack of pain, for X-ray and other investigations. While he was actually in hospital the perforation occurred, and he was operated on by Mr. Edmunds, who found the perforation in a diverticulum 28i in. long, which he excised. A Meckel's diverticulum was present on the portion of ileum excised: hence some other explanation was reouired. The mucous membrane of the proximal part looked normal to the naked eye. In the distal (free) portion the mucosa was thickened and raised to form small polypoid masses. The ulcer was situated in the distal portion, 3 in. from where it left the mesentery to become free. Histologically the surface layer consisted of columnar mucus-secreting epithelium. Beneath this was a closely packed mass of glandular epithelium consisting of cells which exactly resembled the central glands of the gastric tubules. At the periphery of many of these glands, between the central cells and the basement membrane were oxyntic cells. Heterotopia may thus occur in Meekel's diverticulum and also in other congenital diverticula and, though rare, is of definite clinical importance. I believe that all cases recorded have been in males.
Perforation may also occur in other rare intestinal diverticula. I have had no personal experience of these, but I remember a case recorded by K. M. Monsarrat [4] of perforation of a duodenal diverticulum which gave rise to an emergency, resembling acute cholecystitis. Histologically the diverticulum showed the structure of normal small intestine with villi.
Perforation occasionally occurs with a neoplasm of the intestine or even of the stomach. Perforation of a stercoral ulcer is not uncommon, but this, or perforation of a malignant ulcer, is probably a terminal event, and as the nature of the original disease is usually known, the perforation can scarcely be described as unusual. Rarely the existence of the growth may be unknown and an emergency of puzzling nature may be the result.
The following case of perforation of a carcinoma of the jejunum is of great interest, not only on account of its rarity but because the history and symptoms were so typical that, had it been less rare, a correct diagnosis should have been made.
The patient, a woman, aged 65, was admitted on account of severe abdominal pain at 10 p.m. on April 12, 1929. During the past six months she had had a number of attacks of fairly severe abdominal pain, coming on suddenly at irregular intervals, colicky in character, with no definite relation to food, without any vomiting, and referred to the umbilical region. After she had rested for a few hours the pain passed away and completely disappeared until the next attack, which might not occur for some weeks. No doctor was seen. The last of these attacks had occurred three weeks before admission. The bowels had acted well, with the help of occasional aperients. There had been no diarrhcea, blood, mucus, or other abnormality about the motions. She had lost weight slightly during the past few months. At 6.30 p.m. on the day of admission she had a sudden attack of very severe and acute abdominal pain on the left side, extending from the loin to the groin with its maximum in the left iliac fossa. She vomited five or six times and sent for her doctor who at once sent her to hospital with the provisional diagnosis of renal colic. On admission she was in great pain, and the left half of the abdomen was tender and rigid. There was no enlargement of liver or spleen, and no abnormal lump could be detected. The bowels acted well that morning. Pulse-rate 80; temperature 99.40 F.
An injection of morphia gave her a fairly comfortable night, and on the following morning an enema, given as a preparation for X-ray examination of the urinary tract, produced a good and normal result. The skiagram was negative, and the only abnormality in the urine was a faint trace of albumin. Vomiting re-commenced at 10 a.m. and by 11 o'clock the abdomen was slightly distended and everywhere tender, with board-like rigidity. No lump could be detected, but on percussion there was an impaired note in the left flank. Vaginal and rectal examinations showed no abnormality. The pulse-rate had gone up to 102. The skin was very dark, almost suggesting jaundice, but the patient said this was her usual colour; the sclerotics were quite clear. A yellowish-green patch, suggesting a bruise, was noticed in the left scapular region. There was no history of injury, and the patient said that this was a " birth-mark " and had always been present. The case was certainly an emergency. When the patient was under the anesthetic the rigidity disappeared and it was then possible to feel in the left iliac fossa a hard mass the size of a large egg, elongated and slightly movable. This was thought to be a growth of the colon or, just possibly, diverticulitis.
When the peritoneum was opened pus escaped, and there was diffuse suppurative peritonitis. The lump proved to be a carcinoma of the jejunum about 8 in. beyond the duodenojejunal flexure, which had perforated. The growth was freely excised and an end-to-end anastomosis made. Drainage was provided and the wound closed. For a few days there were hopes of recovery; but chest trouble developed and the patient died ten days later. At the post-mortem examination a localized collection of pus was found in the pelvis.
In this case the six months' history of colicky pains with loss of flesh should have suggested a growth, and the absence of obstruction taken with normal motions and a normal condition of the rectum should have suggested that it was in the small bowel.
Perforation by a swallowed foreign body is uncommon. Provided that they reach the stomach, these bodies, though of the most varied size and shape, are usually passed naturally. I have known even an open safety pin to pass through the alimentary canal of a child without causing any damage. Even if they remain in the stomach they may be retained for a very long time without doing any harm. These objects are often swallowed by people who are either definitely mentally deranged or of weak mind; others are swallowed unwittingly with food. Hence, rather surprisingly, in cases of perforation, the presence of the foreign body is usually unsuspected. I once 6 operated on a woman who for some days had suffered from numerous colicky attacks with vomiting. She appeared to have some sort of chronic obstruction and it was thought possible that a gall-stone of large size was traversing the small intestine. At the operation a large triangular fish-bone was found impacted in the ileum. There was no peritonitis, but the slight manipulation of drawing the coil to the surface was sufficient to force one of the sharp angles through the wall of the gut. The bone was removed and the patient recovered.
The following case of perforation of the pelvic colon was operated on by Mr. R. C. Brock.
A man aged 42 was admitted January 28, 1932 on account of very severe abdominal pain which had come on at 10.30 p.m. on the previous day. It commenced in the hypogastric region but soon became general.
There was no previous history of abdominal trouble but, owing to constipation the previous day, the patient bad taken a dose of salts that morning and the bowels had acted several times.
On admission the pulse-rate was 84 and the temperature 98. There was general abdominal pain, tenderness, and rigidity, this last being particularly marked in the umbilical region and on the left side. There was obviously general peritonitis, the appendix being regarded as the most probable cause.
When the abdomen was opened pus and gas escaped. The appendix was healthy. The pelvis contained pus and fecal matter and on palpation of the colon a foreign body was felt projecting near its termination. The pelvic colon was drawn into the wound and was found to be intensely inflamed. The perforation was in the middle of a short pelvic loop, on the left side near the mesentery. The foreign body, apparently a large fish-bone, was removed; it was about 22 in. long. Around it was a gangrenous area about i in. in diameter. The perforation was sutured and covered with convenient appendices epiploice.
A rubber tube was passed per anum beyond the line of suture and the wound was closed with free pelvic drainage. The patient had a rigor four days later, but after that he did well and made a good recovery. Perforation of the stomach by a foreign body is very uncommon. Indeed, foreign bodies may be retained for a long time without giving rise to any serious trouble. A case in which a needle had perforated the stomach in two places has been recorded by Mr. Jennings Marshall [51 who removed successfully a large mass of foreign bodies, including hairpins, needles and a nail, matted together by mucus, from a patient who had some mental trouble.
A perforation of the urinary organs may sometimes be the unsuspected cause of an abdonminal emergency. Such may occur in the bladder as the result of injury or ulceration in a pouch.
I once saw a remarkable case of rupture, apparently spontaneous but probably really traumatic, of a hydronephrotic single kidney into the peritoneal cavity. This occurred in 1915 and I showed the patient seven years later before the Clinical Section of this Society [6] .
Perforations of the gall-bladder are generally unsuspected rather than unusual and I do not propose to discuss them.
An extremely important and easily overlooked perforation is that in the posterior fornix, in attempts to procure abortion. As the result of this there will be diffuse pelvic peritonitis spreading up to the general cavity. Nearly always in such cases a misleading history will be given, and a diagnosis of appendicitis, or of suppuration spreading from the tubes, may be made.
